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© A diffusion and/or filtration 



and a method of manufacturing said apparatus, 



© A diffusion and/or filtration apparatus, including a 
housing (2) consisting of a cylindrical open-ended 
main part closed by two end caps (14) and being 
provided with an inlet (15) and an outlet (not shown) 
for a first fluid and at least one outlet (4) for a 
second fluid, said first fluid being adapted to flow 
through the fibers (1) of a bundle of semipermeable 
hollow fibers arranged between two end walls (3) 
within the housing (2) and said second fluid being 
adapted to be removed from the space outside the 
fibers (1) through said at least one outlet (4) for the 
second fluid, the ends of the hollow fibers (1) being 
moulded into said end walls (3) and opened by a 
v<" cutting. 

<J The apparatus is characterized in that the atlach- 
js, merit between the moulded end waits (3) and the 
00 housing (2) is reduced or eliminated by a ring (6) 
CO having a low adhesive capacity as regards the ma- 
mterial of the end walls (3) and in that said end walls 
0(3) are supported in the longitudinal direction of the 
W housing (2). 

© A method of manufacturing the above described 
^apparatus is also disclosed and claimed. 
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A DIFFUSION AND/OR FILTRATION APPARATUS AND A METHOD OF MANUFACTURING SAID APPARA- 
TUS 



TECHNICAL FIELD 

The present invention relates to a diffusion 
and/or filtration apparatus, including a housing con- 
sisting of a cylindrical open-ended main part 
closed by two end caps and being provided with 
an inlet and an outlet for a first fluid and at least 
one outlet for a second fluid, said first fluid being 
adapted to flow through the fibres of a bundle of 
semipermeable hollow fibers arranged between two 
end wails within the housing and said second fluid 
being adapted to be removed from the space out- 
side the fibers through said at least one outlet for 
the second fluid, the ends of the hollow fibers 
being moulded Into said end walls and opened by 
a cutting. 

The invention relates furthermore to a method 
of manufacturing the above defined apparatus. 

Devices of the above kind are used for e g 
different kinds of medical treatment such as 
hemodialysis, hemofttoation, plasmapheresis and 
immunotherapy. Other fields of use are for instance 
dialysis in general and filtration in general, for ex- 
ample in connection with cleaning or desalination 
of sea water. 



TECHNICAL STANDPOINT 

In connection with the production of devices of 
the above kind each end of the housing with a 
bundle of fibres placed therein is normally en- 
closed in a casting mould to which the material for 
the adjacent end wall is fed in a liquid condition 
penetrating into and around the fibers. The pene- 
tration is so controlled by the casting that the 
penetration into the fibers is less than around the 
fibers, making it possible to open the ends of the 
fibers by making a cut between the surfaces re- 
stricting the two different penetration depths, re- 
spectively. 

This control may be made in different ways. 
Preferably it is, however, made in accordance with 
the method described and claimed in EP-B-O 165 
478. The wan material may be fed into the device 
as described in the above European patent or 
through the Other two normally existing side 
inlets/outlets as described in US-A-4 227 295 or 
US-A-4 329 229. In both cases the wall material 
has normally up to today been firmeiy attached the 
inside wall of the bousing. 

During the curing of the wall material stresses 
have, however, been built into the material, which 



sometimes later have been released in connection 
with the further treatment of the device, providing 
unacceptable cracks in the wall. Such cracks may 
for instance be created in connection with the 

s opening of the fiber ends or the flushing or ster- 
ilization of the ready made apparatus. 

An attempt to solve the above problem is de- 
scribed and claimed in US-A-4 334 993. The 
present invention relates to a different way to solve 

io the same problems, providing at the same time 
additional advantages as described below. 



is 



DESCRIPTION OF THE INVENTION 



The present invention relates to a diffusion 
and/or filtration apparatus of the kind defined 
above, characterized in that the attachment be- 
tween the moulded end walls and the housing is 
20 reduced or eliminated by a ring having a low adhe- 
sive capacity as regards the material of the end 
walls and in that said end walls are supported in 
the longitudinal direction of the housing. 

Thanks to the above defined construction the 
25 risk of cracks is essentially reduced. It may there- 
fore even be heat-sterilized in dry condition, if you 
choose suitable materials for the details involved. 
An example of how such a heat sterilization may 
be earned through is described more in detail in 
3D US-A-4 609 72a From the following description it 
will be seen that it at the same time are no prob- 
lems to provide an effective seal between the two 
fluids involved. 

Said longitudinal support of the end walls is 
35 preferably provided by a flange arranged on the 
ring. Such a flange may for instance be arranged 
on the inside of the ring penetrating into the peri- 
fery of the end walls. By such a construction it may 
also be used for supporting the fiber bundle during 
40 its treatment before the casting of the end walls. 

The ring may be supported in the longitudinal 
direction by the housing, preferably by being ar- 
ranged in a groove in the inside wall of the hous- 
ing. Instead of the above mentioned flange the ring 
45 may have another dimensfonally restricted part pro- 
viding a support for the bundle of hollow fibers 
especially before the moulding of the end walls. 

Said ring is preferably extended outside the 
housing in order to serve as part of the mould in 
so connection with the moulding of the end walls and 
is being cut together with the fibers in connection 
with the opening of the fiber ends. 

By a preferred embodiment of the apparatus' 
according to the invention a second ring may be 
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arranged at the outer end surfaces of the end wails 
providing a groove in each of said end surfaces, 
said ring having also a low adhesive capacity as 
regards the material of the end walls. 

Said support in the longitudinal direction of the 5 
housing may be provided by said housing in that 
the end walls are provided within two expanded 
parts of the housing and in that the support in the 
longitudinal direction is provided by tongues which 
are integral with the housing and partly moulded w 
into the end walls. By such a construction the ring 
may be given a very simple form. 

The invention relates also to a method of man- 
ufacturing an apparatus of the above defined kind. 
Said method is characterized in that said bundle of js 
semipermeable hollow fibers is arranged in said 
cylindrical open ended main part of the housing, 
supported by a ring having a km adhesive capacity 
as regards the material of the end walls, said ring 
being extended outside the open ends of the hol- 
low fibers serving as an inlet and/or outlet for a 
flushing fluid for the flushing of the inside and the 
outside of the fibers and in that said ring thereafter 
is used as a part of a mould for moulding said end 
walls, whereafter it is cut together with the fibers in 
order to open the fiber ends, whereupon the ap- 
paratus finally is provided with said end caps. 



BRIEF DESCRIPTION OF DRAWINGS 30 

Fig 1-3 show schematically one end of a first 
embodiment of the present invention at three dif- 
ferent phases of its manufacturing. 

Rg 4-6 show in the same way a second 35 
embodiment of the present invention. 

Fig 7-9 and fig 9a show in the same way a 
third embodiment of the present invention. 



BEST MODES OF CARRYING OUT THE INVEN- 
TION 

Fig 1-3 are showing one end of an apparatus 
according to the present invention during three 45 
different phases of its manufacturing. 

in fig 1 a bundle of hollow fibers 1 is shown in 
a housing 2 before the casting of the end wafts 3, 
shown in fig 2 and 3. The housing is provided with 
an inlet and/or outlet 4 intended for a first fluid. A so 
similar inlet and/or outlet may be arranged at the 
other end of the device (not shown). The bundle of 
hoiiow fibers 1 is supported by a restricted part 5 
of a ring 6 arranged in an expanded part 7 of the 
housing 2. The ring 6 is arranged in a groove 8 in 55 
the expanded part 7. At its inside the ring 6 is 
provided with an inwardly extending flange 9 which 
is shown to reach to a point near the bundle of 



be 



above a low 
material of the 
made of poly- 
made of polyure- 
used for said 
may be made of 
naterial which is 
(polytetrafluorethylene), a 
capacity as 

provided in that 
a lid 11 having 

been provided 
hoiiow fibers 1, 
expanded part 7 
has thereafter 
an inlet and/or 
which may be 
inlet and/or outlet 
of the apparatus 



flud 



hollow fibers. Alternatively, it may reach up to the 
outermost hollow fibers in order tq provide a sec- 
ondary support for the bundle, 

The ring 6 has as mentioned 
adhesive capacity as regards the 
end walls 3. It may for instance 
propylene when the end walls are 
thane which is a materia) commonly 
end wails. Alternatively, the ring 6 
polyethylene, preferably LDPE, a 
easier to cut, or Teflon 
material having a very low 
regards most other materials. 

In fig 2 a mould 10 has been 
the ring 6 has been completed with 
an inlet 12 for the end wall material 
In fig 3 an end surface 13 has 
by a cutting through the bundle of 
the end wall 3, the ring 6, and the 
of the housing 2. The apparatus 

been provided with a lid 14 with 
outlet 15 intended for a second 
fed through the fibers to a similar i 

15 arranged at the opposite end 

(not shown). 

Due to the relationship between 

the end wall 3 and the ring 6 a 

been provided between those two 

ring 17 has therefore been 

Bd 14 and the end surface 13 in 

an effective seal between the two 

e the fluids inside and outside the 

is to be observed that the gap 16 

In practice it may be enough 

the attachment between the endwall 

6. In order to prevent leakage the 

ably tightly welded to the outer 

expanded part 7 of the housing 

seaiings are, however, possible. 
Rg 4-6 are showing a second 

the apparatus according to the 

Many details are identical or similar 

in fig 1-3 and have therefore been 

reference numerals, but with the 
Consequently, the apparatus 

of a bundle of hoiiow fibers 1a 

having an expanded part 7a. in a 

expanded part 7a a slightly 

inserted. This ring 6a is in the 

ring 6 provided with a restricted 

the bundle of hollow fibers 1a. 

responds to the inlet 4. 

The main difference between 

according to fig 4-6 and the 

bodiment is a number of fingers 

arranged in the expanded part 

2a. Said fingers or tongues 18a 

tegral extensions of the inner wall 



small 



provided 



with 



7 a 



the material of 
gap 16 has 
details. A sealing 
between the 
order to provide 
fluids involved, i 
hoiiow fibers, it 
s not necessary, 
a reduction of 
3 and the ring 
lid 14 is prefer- 
surface of the 
Other types of 

embodiment of 
present invention, 
to those shown 
given the same 
addition of a. 
shown is built up 
a housing 2a 
groove 8a in said 
modified ring 6a is 
way as the 
5a supporting 
inlet 4a cor- 



same 
part ! 



An 



the embodiment 
e described em- 
or tongues 18a 
of the housing 
are made as in- 
of the housing 
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2a. 

in fig 5 the ling 6a has been completed with a 
lid 11a with an opening 12a for the casting material 
for the end walls 3a. The fingers or tongues 18a 
are, as can be s sen in this figure, partly embedded 
in said end wails 3a, providing a support for said 
end walls 3a in the longitudinal direction of the 
housing 2a 

in fig 6 the jurtdie of hollow fibers ta, the end 
wall 3a, the rifKj 6a and the expanded part 7a of 
the housing 2a have been cut, providing an end 
surface 13a. The apparatus has furthermore been 
provided with a lid 14a with an inlet and/or outlet 
15a and with a sealing ring 17a. 

Fig 7-9 and 9a are showing a preferred third 
embodiment of the apparatus according to the 
present invention. Many of the details shown are 
identtal to or similar to the details of fig 1-6 and 
have therefore been given the same reference nu- 
merals, but with the addition of b. 

Consequently, a bundle of hollow fibers 1b is 
arranged in a housing 2b provided with an ex- 
panded part 7b with an inlet and/or outlet 4b. A first 
ring 6b similar to the ring 6 is arranged in a groove 
8b in the expanded part 7b of the housing 2b. The 
ring 6b is provided with an inner flange 9b. 

The main difference between the embodiment 
described in the fig 7-9 and 9a and the embodi- 
ment shown in fig 1-3 is a second ring 19b ar- 
ranged partly outside the expanded part 7b of the 
housing 2b. Said second ring 19b is provided on 
one hand with a restricted part 5b corresponding to 
the part 5 of the ring 6 and on the other hand with 
an inner longitudinal extending flange 20b intended 
to be partly embedded in the end wall 3b. 

In fig 8 the ring 19b has been provided with a 
lid 11b with an opening 12b for the feeding of the 
casting material for the end wafts 3b. 

In fig 9 and the enlargement shown in fig 9a a 
cut has been made through the expanded part 7b 
of the housing 2b. the end wall 3b, the flange 20b 
and the bundle of hollow fibers 1b, providing an 
end surface 13b. The apparatus has thereafter 
been provided with a id 14b with an opening 15b 
and with a sealing ring 17b in the same way as the 
above described embodiments. 

Due to the fact that the ring 6b does not extend 
up to the end surface 13b an attachment and 
therefore a sealing is provided between the ma- 
terial of the end wall 3b and the inside of the 
expanded part 7b of the housing 2b. The lid 14b 
does therefore not have to be tightly attached to 
the outside wall of the expanded part 7b of the 
housing 2b. ft may for instance be attached to the 
housing 2b by means of a thread arranged be- 
tween the Rd 14b and the expanded part 7b. 



PREFERRED MODE OF THE METHOD ACCORD- 
ING TO THE INVENTION 

The present invention relates also to a method 
5 of manufacturing a diffusion and/or filtration appara- 
tus of the kind described in for instance fig 1-3, i e 
including a housing 2 consisting of a cylindrical 
open ended main part closed by two endcaps 14 
and being provided with an inlet 15 and an outlet 
io (not shown) for a first fluid and at least one outlet 4 
for a second fluid, said first fluid being adapted to 
flow through the fibers 1 of a bundle of semiper- 
meable hollow fibers arranged between two end 
walls 3 within the housing 2 and said second fluid 
is being adapted to be removed from the space out- 
side the fibers 1 through said at least one outlet 4 
for the second fluid, the ends of the hollow fibers 1 
being moulded into said end walls 3 and opened 
by a cutting. 

20 The method according to the invention is char- 
acterized in that said bundle of semipermeable 
hollow fibers 1 is arranged in said cylindrical open 
ended main part of the housing 2, supported by a 
ring 6 having a low adhesive capacity as regards 

25 the material of the end walls 3, said ring 6 being 
extended outside the open ends of the hollow 
fibers 1, serving as an inlet and/or outlet for a 
flushing fluid for the flushing of the inside and the 
outside of the fibers 1 and in that said ring 6 

30 thereafter is used as a part of a mould for moulding 
said end wails 3 whereafter it is cut together with 
the fibers 1 in order to open the fiber ends, where- 
upon the apparatus finally is provided with said end 
caps 14. 

35 All the above described figures show one end 
of an apparatus according to the invention. Nor- 
mally the opposite end is made identical with the 
end shown in the drawings. This is true when for 
instance the apparatus is intended to be used for 

40 dialysis, a treatment which needs as well an inlet 
as an outlet for the dialysis liquid. If, however, the 
apparatus is intended to be used for filtration only it 
is enough to have one outlet 4 only for the filtrate. 
The invention is of course not restricted to only 

45 the embodiments and the method described above, 
but may be varied within the scope of the following 
claims. The housing may for instance be modified 
in accordance with the Swedish patent application 
87.03366-8, filed simultaneously with the present 

so application. A copy of said application is therefore 
enclosed for information. 



55 



Claims 

1. A diffusion and/or filtration apparatus, includ- 
ing a housing (2) consisting of a cylindrical open- 
ended main part closed by two end caps (14) and 
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being provided with an inlet (15) and an outlet (not 
shown) for a first fluid and at least one outlet (4) for 
a second fluid, said first fluid being adapted to flow 
through the fibers (1) of a bundle of semipermeable 
hollow fibers arranged between two end walls (3) s 
within the housing (2) and said second fluid being 
adapted to be removed from the space outside the 
fibers (1) through said at least one outlet (4) for the 
second fluid, the ends of the hollow fibers (1) being 
moulded into said end walls (3) and opened by a w 
cutting, characterized in that the attachment be- 
tween the moulded end watts (3) and the housing 
(2) is reduced or eliminated by a ring (6) having a 
tow adhesive capacity as regards the material of 
the end walls (3) and in that said end watts (3) are is 
supported in the longitudinal direction of the hous- 
ing (2). 

2. Apparatus according to claim 1, character- 
ized in that said longitudinal support of the end 
walls (3) is provided by a flange (9) arranged on 20 
the ring (6). 

3. Apparatus according to claim 2, character- 
ized in that the ring (6) is supported in the longitu- 
dinal direction by the housing (2). 

4. Apparatus according to claim 3. character- 2s 
ized in that the ring (6) is arranged Hi a groove (8) 

in the inside wall of the housing (2). 

5. Apparatus according to any of the preceding 
claims, characterized in that the ring (6) has an 
inner flange or other dimertsionally restricted part 30 
(9) providing a support for the bundle of hollow 
fibers (1) especially before the moulding of the end 
walls (3). 

6. Apparatus according to any of the preceding 
claims, characterized in that said ring (6) is ex- 35 
tending outside the housing (2) in order to serve as 

a mould in connection with the moulding of the end 
walls (3) and being cut together with the fibers (1) 
in connection with the opening of the fiber ends. 

7. Apparatus according to any of the preceding ao 
claims, characterized by a second ring (19b) ar- 
ranged at the outer end surfaces (13b) of the end 
watts (3b) providing a groove in each of said end 
surfaces, said ring having also a tow adhesive 
capacity as regards the material of the end walls 45 
(3b). 

a Apparatus according to claim 1. character- 
ized in that said support in the longitudinal direc- 
tion is provided by the housing (2a). 

9. Apparatus according to claim 8, character- so 
ized in that the end watts (3a) are provided within 
two expanded parts (7a) of the housing (2a) and in 
that said support in the longitudinal direction is 
provided by tongues (18a) which are made integral 
with the housing (2a) and partly moulded into the ss 
end walls (3a). 
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:th3 



ended 



(not 



10. Apparatus according to 
ing claims, characterized in that 
(14) are tjghtty attached to the housing 
ably by welding or glueing. 

11. A method of manufacturing 
and/or filtration apparatus including 
consisting of a cylindrical open- 
closed by two end caps (14) and 
with an inlet (15) and an outlet 
first fluid and at least one outlet 
fluid, said first fluid being adapted 
the fibers (1) of a bundle of semi| 
fibers (1) arranged between two 
the housing (2) and said second 
ed to be removed from the space 

(1) though said at least one 
second fluid, the ends of the hollow 
moulded into said end walls (3) 
cutting, characterized in that said 
permeable hollow fibers (1) is 
cylindrical open ended main part 

(2) , supported by a ring (6) having 
capacity as regards the material 

(3) . said ring (6) being extended 
ends of the hollow fibers (1) serving 
and/or outlet for a flushing fluid for 
the inside and the outside of the 
that said ring (6) thereafter is used 
mould for moulding said end walls 
is cut together with the fibers (1) 
the fiber ends, whereupon the 
provided with said end caps (14) 



t end 
fluid 
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arid 



of 



of the preced- 
two end caps 
(2), prefer- 



a diffusion 
a housing (2) 
main part 
being provided 
shown) for a 
for a second 
to flow through 
pe rmeable hollow 
walls (3) within 
being adapt- 
outside the fibers 
(4) for the 
fibers (1) being 
opened by a 
bundle of semi- 
in said 
of the housing 
a low adhesive 
the end walls 
outside the open 
as an inlet 
the flushing of 
fibers (1) and in 
as a part of a 
3), whereafter it 
order to open 
apparatus finally is 
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